and obese children. In all subjects, serum fT3, fT4, TSH, anti-thyroid-antibodies and a thyroid ultrasound were assessed. Forty healthy children matched for age and of normal weight for height served as controls.
Despite the uncertainty regarding the underlying mechanism, it has been suggested that neither autoimmunity nor iodine deficiency seem to play a critical role (7-9, 14). On the other hand, little has been reported on the morphology of the thyroid gland in obesity and only a few papers report an increased thyroid volume in obese adults (14, 18) . Hence, with the goal of better defining thyroid involvement in obese children, we evaluated thyroid morphology and function together with the presence of autoimmunity in a large cohort of overweight and obese children. Table 1 .
Material and methods

Subjects
Study protocol
The children were admitted to the ward following overnight fasting. The auxological data were recorded and blood samples were obtained for assessment of fT4, fT3, TSH, thyroglobulin antibodies (TG-Ab) and thyroid peroxidase antibodies (TPO-Ab). At the same time a thyroid ultrasound was performed. All children met a trained dietician and were fully instructed on having regular physical activity. 
Thyroid ultrasound
Ultrasound was performed in each centre, using a 7.5 MHz transducer, by the same observer, well trained in thyroid imaging. The ultrasound data were stored and then reviewed by a different, experienced radiologist who was unaware of the content of the study. In cases of disagreement, the opinion of the experienced radiologist was given priority. GmbH, Manheim, Germany); the intra-and inter-assay C.V were 1.8% and 2.6%, and with an intra-and inter-assay C.V. of 5.2% and 3.2%, and sensitivity limit of 5 U/ml.
Statistical analysis
Apart from TSH, data were normally distributed and are expressed as mean ± SD.
Differences between patients and controls
were assessed by using the one-way analysis 
TSH and thyroid function
TSH was higher in group A and C than in groups B and D and controls (P<0.05) ( Table   2 ). Specifically, serum TSH was above normal range in 11 patients (23.4%) from group A, 2 (4.3%) from group B, 27 (57.4%) from group C, and 7 (14.9%) from group D (Figure 2 ). Mean fT4 level was lower (P<0.05) in group B than in controls, while fT3 was higher in group C (P<0.05) than in controls (Table 2) .
FNAC
The cytological smears obtained in the 12 patients from group C were normal, showing only colloid drops and isolated thyrocytes, and therefore no signs of
Hashimoto thyroiditis were visible.
Correlations and comparisons
We excluded patients from groups A and B from the correlation analysis since they had 
BMI SDS
Figure 5B
